The microwave spectrum of 2-bromopropene was reinvestigated with the use of microwave Fourier transform spectroscopy. For the two isotopic species CH3C79Br=CH2 and CH3C8lBr=CH2 the bromine quadrupole coupling was determined with higher accuracy. The barrier hindering internal methyl rotation was obtained from the ground state.
The microwave spectrum of 2-bromopropene, CH3CBr=CH2, was initially investigated by Benz, Bauder and Günthard [1] . They assigned the spec trum in the ground and in the first excited state of the methyl torsion, and they determined the rota tional and the bromine quadrupole coupling con stants, and the barrier to internal rotation from the first excited torsional state.
By use of microwave Fourier transform (MWFT) spectroscopy [2, 3] it was possible to resolve the internal rotation doublets of high J lines in the ground state and to determine the hindering poten tial F3.
The substance was purchased from Ega Chemie, Steinheim, with 99% purity and used after vacuum distillation.
The spectra were taken at -60 °C and pressures below 1 m Torr. One of the recordings is shown in Figure 1 . The lines of the 79Br-and 81Br-species measured in the frequency range from 8 to 18 GHz are given in Tables 1 and 2 .
In order to be able to extend the measurements to higher J-values, we performed an approximate cen trifugal distortion analysis with the transitions of Table I and II of [1] and our own experimental frequencies just taking the centre of the quadruplet hfs pattern of each transition. The assignment was justified by the consistency of the experimental hfs patterns with a rough first order calculation using the quadrupole coupling constants given in [1] , For our final centrifugal distortion analysis with the Hamiltonian given by Van Eijck [4] and Typke Reprint requests to Prof. Dr. H. Dreizler, Institut für Physikalische Chemie der Universität Kiel, Olshausenstr. 40, D-2300 Kiel.
[5] we had to constrict four of the quartic constants to zero. Otherwise a singular normal equation re sulted in the fitting calculations. The best fit with a standard deviation of 175 kHz for CH3C79BR = CH2 and 124 kHz for CH3C81Br=CH2 was obtained with the choice of d'j as fitting parameter besides the rotational constants. A similar observation is re ported in [1] , As the centrifugal distortion analysis was used only for assignment, we did not try to improve the situation by more measurements.
The quadrupole hfs analysis was made by fitting /+ = Xbb + Zee and = Xbb ~ lee to the splittings of Table 4 . Internal rotation parameters of 2-bromopropene. vr, (5) lines up to 7 = 20 with a program diagonalising the Hamiltonian matrix [6] . Lines with higher 7-values could not be included into the fit because of computer time and core capacity. The off-diagonal tensor element yah could not be determined, since the measured lines are not sensitive enough to this parameter. We did not follow the / ab variation procedure reported in [1] ,
The line centres v0 of the hfs patterns were calculated by first averaging the internal rotation splittings (frequencies v) and by secondly applying the hfs shifts predicted for lines up to 7 = 20 by means of direct diagonalisation and for higher 7-values according to first order theory with the constants of Table 3 . These frequencies v0 were the input for the centrifugal distortion analysis.
The results of the bromine quadrupole hfs and the centrifugal distortion analysis are given in Table 3 .
For the internal rotation analysis we took the mean internal rotation splitting of the hfs com ponents for each rotational line. This is equivalent to the approximation that nuclear quadrupole cou pling and internal rotation do not interact.
As we noticed [7] that the spacings of narrowly split lines by the power spectra of MWFT are displayed slightly too large, we corrected the fre quencies. From many line shape analyses of CH3C35C1 = CH2 and CH3C79Br = CH2 we got the same empirical dependence of the correction as a function of the splitting. This empirical correction was also applied to CH3C81Br=CH2. The corrected splittings (A vsim of Tables 1 and 2 ) are the basis for the internal rotation analysis.
The analysis was performed by the internal axis method (IAM) with a program by Woods [8, 9] which was modified [10. 11]*. The rotational con stants of Table 3 were used. An attempt to fit the potential parameter ir, (v), the angle < (a, /) be-* Programs DDIRFI. FIDIC, and F05MQD. tween the a-and the internal rotation axis and the moment of inertia of the methyl group resulted in an unreasonably high = 3.32 amuA2 and Iz = 3.69 amuA2 for the 79Br-and 81Br-species. So we decided to assume = 3.167 amuA2 like in the analysis of 2-chloropropene [12] .
The results of the internal rotation analysis are given in Table 4 . It should be mentioned that the barriers F3 and the angles < {a, /') of both isotopes coincide within the error limits.
To check the values of the angle £ (a, /), we per formed tentative r0-structure calculations. Unfortu nately the information by the known six rotational constants is limited. So we transferred the structural data of 2-chloropropene of Tab. V of [13] and fitted the bond length CBr and the angle < CCBr. The angle of an internal rotation axis perpendicular to the plane of the three methyl hydrogen atoms with respect to the fl-axis is roughly 62° for both isotopes. Considering the inherent errors the agreement is satisfactory.
We also repeated the internal rotation analyses for 2-chloropropene CH3CV C1 = CH2 with .v = 35 and 37 using corrected torsional splittings zlvsim. The values of Table 5 of [12] thereupon only change within the error limits.
Presently the methyl torsion analyses of the 2-halopropenes CH3CX=CH2 with X = F [14] , 35C1, 37C1 [12] , 79Br, and 81Br [this paper] are available. As the PAM-analysis for CH3CF = CH2 given in Table 5 of [14] is based on 3.11 amuA2 which was taken from propylene, we repeated for comparison the analysis with F, = 3.167 amuA2 and £ {a, i) = 3.03 ° *. Without the assumption of < (a, i) from the struc ture Fig. 1 of [14] the fit diverged. The result is given in Table 5 . With more precise measurements as they are possible nowadays, the torsional analysis for 2-fluoropropene could most probably be im proved.
There is a substantial difference of the F3-values between the fluorine and the other halogen com pounds. This has already been stated in [1] , but the values of Table 5 stem all from an analysis of the ground state torsional fine structure carried out by the same method (IAM) under equivalent assump tions.
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* The line 2820 8-282o,9 was omitted.
